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ABSTRACT

Namekagon Lak@/NBIC 2732600 is a2,897 acreeutrophicdrainagdakelocated in soutitentral
Bayfield County, WI. In June2016, Hybrid EurasianX Northernwatermilfoil (Myriophyllum
spicatumX sibiricum) (HWM) was discovered at the Northwoods Marina Landing. Following DNA
confirmation in July, Wisconsin Department of Natural Resources (WDNR) aribtvyer

County Land and Water Conservation Department (SCLWCD) completed a shoreline
survey of the lake on Augu$&" during which they found few scattered plants in the bay
southwestoP ai ne 6 s | satiddiona plants id the bayear the river outletThis was
followed by hand removal efforts coordinated and overseen by the WDNR (Pamela Trloshner
Region&Lake Biologist), SCLWCD (Andrew Tedl Bayfield County Aquatic Invasive Species
Coordinator), and the University of Wisconsin Extension (Paul Skawir@Gikizen Lake Monitoring
Network) on both August 15and 2%. On these dates, volunteers from Kamekagon Lake
Association (NLA) and employees from the Northwoods Resort removed dozens of plants. In
anticipation of developing an Aquatic Plant Management Plan in 2017 to guide a response to the
new infestation, we were asked to complete a full wasater pointintercept macrophytsurvey
Thegoalsof the survey wreto establish data on the richness, diversity, abundance and distribution
of native aquatic plant populatigmdocument the current density ofAM within its known

distribution; remove amany HWM plants as possible;aeh for additional HWM populationand
report any other exotic species fouriduring theAugust 2325, 2016survey we found

macrophytes growintp 11ft. Within this littoral zone, plants were presen88a¥ of the 515littoral
points(75%). Overall diversity wakigh with a Simpson Indevalue of 0.9. Totalrichnessvas
moderate with 6@pecies found growing in and immediately adjacent to the wé8species in the
rake). Localized richness was alswoderatevith a meannativespecies/site with vegetatiarf 2.68.
Plant density wamoderately lowas we found a mean rake fullnesslof3 at sites with vegetation.
Wild celery(Vallisneria americang Variable pondwee@Potamogeton graminey<laspingleaf
pondweedPotamogeton richardsonjiandNorthern watemilfoil (Myriophyllum sibiricum were

the most common species being fout3d64%, 19.38%, 18.35%, and 15.50%survey points with
vegetation and accounting for 47 @fof the total relave frequency. Thd3native index species
found in the rake producedn@ean Coefficient of Conservatism@b and a Floristic Quality Index

of 42.5. For this part of the state, this was sligltglowthe mean C 06.7, but much above the
median FQI o24.3. HWM was notfound in the rake at any pojr@tnd no new populations were
found anywhere in the lake. However; we rake removed 89 additional plants at the Northwoods
Mar i na, and three plants i n othererotichwere fomadintheh e a st
rake, but we saw four additional species during the boat survey. We removed &giptge
loosestrife Lythrum salicarig plant near the river outlet; we located Common fergeinot

(Myosotis scorpioidgsaround coldwvater seeps east of the Northwoods Marina; we found several
small beds o€ommon reedPhragmites australis subsp. americanikgly) although they appeared
to be the native less invasive form; and we mapped a patch of approximakéypB@ cattail

(TyphaX glaucgp | ant s on t he nor tHlamentoosralgae wdre pMsenl&té s Bay
sites (mean rake 1.16Future management considerations inclwdeking to slow the spread of
HWM by continuing manual removal at known locatipeducating as many residents as possible to
look for new bedspotentiallyorganizing systematisurvey efforts to search fadditional HVM;

and continuing to monitognd, if possible, remove Purple loosis, Hybrid Cattail, and any other
new exotics like Yellow irisl¢is pseudacorusshould they be found on the lake.
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INTRODUCTION:

Namekagon Lak@/VBIC 2732600 is a2,897 acre drainag&kein southcentral
Bayfield County, Wisconsin in the Tovgof Namekagorand Grand ViewT43/44N
R5/6W). Thelakehas a maximum depth 6ilft and an average depthabproximately
16ft. It iseutrophic bordering omesotrophign nature, and water clarity generally
fair with Summer Secchi readinganging from6-14ft and averaigg 8.0ftin the deep
hole northeast of Paitelsland over the past 3gars(Figure 1)(WDNR 2016. This
clarity produced a littoral zanthat extended to approximately 11.0ft in August 2016
T h e | atthne Sulsstrates variablewith sand and rockccurringalong the majority
of shorelines androundthelaked sumerousslands while sandy and organic muck
dominate the deep flatsd sheltered bayslolt et al. 191).
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Figure 1. NamekagonLake Aerial Photo

STUDY BACKGROUND AND RATIONALE:

OnJunel?,2016, while doing bird surveys on the lake, we discovplaaisat the
Northwoods Marina Landinthat looked to be intermittent betwettre exotic invasive
Eurasian watemilfoil (Myriophyllum spicatumand native Ndhern watemilfoil
(Myriophyllum sibiricum). Wisconsin Department of Natural Resources (WDNR) and
Sawyer County Land and Water Conservation Department (SCLWCD) immediately
followed-up with a collection of plants on Juné™fat were sent to the statbwhere
DNA analysisconfirmedthem asHybrid wateemilfoil (HWM) on July 1%



On August 18, a team oprofessionals fronthe WDNR and SCLWCxonducted a
shoreline survey of the lakerheyfoundand rake removed fewscattereglantsin the
bayimmediately northwest of the Northwoobllkarina Landingsoutiwestof Painés
Island as well aswo additional plantsn the baynearthe river outle{Figure 2) This
survey was followed by hand removal efforts coordinatedi overseehy the WDNR
(Pamelaroshneri Regional Lake Biologist)SCLWCD (Andrew Teali Bayfield
County Aquatic Invasive Species Coordinatard thdJniversity of Wisconsin
Extension (Paul SkawinskiCitizen Lake Monitoring Netwonkon both August 18and
239 On these datesplunteers fromthe Namekagon Lake Association (NLand
employees from thlorthwoods Resort jogdthe professionalsn rake remoing dozens
of HWM plants from the marina area.

NAMAKAGON LAKE HYBRID WATERMILFOIL EARLY DETECTION SURVEY RESULTS
08/15/2016

)

Juneks-Poirk ™ s 2 8 ¥ LOCATION COORDINATES OF PLANTS OUTSIDE MARINA
p \ J — heading north to south (DD or Decimal Degrees)

N 46.22814° W -091.11689° (outlet)
N 46.22775° W -091.11999°
N 46.21050° W -091.12670°
N 46.21015° W -091.12752°
N 46.20923° W -091.12830°
N 46.20861° W -091.12807°
N 46.20797° W -091.12804°

N 46.20783° W -091.12804°

Garmisch Roag

Individual Plant ~ Multiple Plants

Figure 2. HWM Locations T Early Detection Survey- 8/15/16

In anticipation of developing an Aquatic Plant Management A&MP)in 2017 to
guide a response to the new infestation, we were asked to complete a fullvaizm
pointinterceptmacrophytesurveyon Namekagon LakeThe immediate goal of the
survey was t@stablish data on the richness, diversity, abundance and distribution of
native aquatic plant populations. These data provide a baseline faetomgnonitoring
of the | akedbs macrophyte community as
| a k e d@tssif agiive aanagement occurs in the future. Other goals included
documenting the current density of HWM within its known distribyti@moving as
many of these plants as possible, searctungdditional HWM populations, and
reporting any other exatispecies foundThis report is the summary analysis of tiétd
survey conducted from August-25, 2016.

we l



METHODS:

Warm-water Full Point-intercept Macrophyte Survey:

Prior to beginning the August poiirttercept surveywe conducted a general boat survey

of thelaketo gain familiarity with the species present (Appendix I). All plants found were
identified (Voss 1996, Boreman et al. 1997; Chadde 2002; Crow and I3eRGG6,
Skawinski 20%), anda field datasheet was developed

The 1,291 point survey sampling grid for Namekagon Lake was developed WON&R

using a standard formula that takes into account the shoreline shape and distance, islands,
water clarity, @pth, and total acreag@ppendixIl). Using thisgrid, we located each

point using a handheld mapping GPS unit (Garmin 76Qa8gprded a depth reading with

a metered pole rake or hand held sonar (Vexilar-L @ndused a rake to sample an
approximate} 2.5ft section of the bottomAll plants on the rake, as well as any that were
dislodged by the rakevere identified and assigned a rake fullness value&4 an

estimation of abundance (Figu8e We also recorded visual sightings of all plants within

six feet of the sample point not found in the rake addition to a rake rating for each
speciesa total rake fullness rating was also noted. Substrate (bottom) type was assigned
at each site where the bottom was visible or it could be reliably determined using the rake.

Rating Coverage Description

RANERY

] 'F"l-’ A few plants on rake head
Rake head 1s about ¥: full
2 Can easily see top of rake head
3 Overflowing

Cannot see top of rake head

Figure 3: Rake Fullness Ratings (UWEX 2010)

Hybrid Water -milfoil Removal:

Using a telescopic rake, we removed Hybrid watdfoil plants and disposed of them

well away from the lakeshore. Care was taken to make sure we got the roots as well as
any fragments that broke off the stem as even a node with a single leaflet ie @pabl
settling to the bottom and growing an entirely new plamthe marina, we rake removed
four times over three days as stirred up sediment made it easy to miss plants.



DATA ANALYSIS:

Following the survey, & entered all data collected into gtandird APM spreadsheet
(Appendix ) (UWEX 2010). From this, we calculated the following:

Total number of sites visited: This included the total number of points thee lake that
were accessible to be surveyed by boat.

Total number of sites withvegetation: These included all sites where we found
vegetation after doing a rake sample. For example, if 20% of all sample sites have
vegetation, it suggests that 20% of khlee has plant coverage.

Total number of sites shallower than the maximum degt of plants: This is the
number of sites that are in the littoral zone. Because not all sites that are within the
littoral zone actually have vegetation, we use this value to estimate how prevalent
vegetation is throughout the littoral zone. For examp&0% of the sites shallower than
the maximum depth of plants have vegetatiom tlie estimate that 60% of th&dral
zone has plants.

Frequency of occurrence: The frequency of all plants (or individual species) is
generally reported as a percemta occurrences within the littoral zone. It can also be
reported as a percentage of occurrences at sample points with vegetation.

Frequency of occurrence example:

Plant A is sampled at 70 out of 700 total littoral points = 70/700 = .10% 10

This means that Plant Ab6s frequency |[of

littoral zone.

Plant A is sampled at 70 out of 350 total points with vegetation = 70/350 =.20 % 20%
This means that Plant Ab6s frequency |[of

sites in the littoral zone that have vegetation.

From these frequencies, we can estimate how common each species was at depths
where plants were able toagv, and at points where plants actually were growing.
Note the second value will be greater as not all the points (in this example, only ¥2)
had plants growing at them.

ocC

ocC

(

(



Si_mpsonob6s Di WAdiversiiy index dllowsl teexentire plant community at one
location to be compared to the entire plant community at another location. It also allows
the plant community at a single location to be compared over time thus allowing a
measure of communityedgr adati on or restoration at tha
Index, the index value represents the probability that two individual plants (randomly
selected) will be different species. The index values range frdnwBere O indicates

that all the pants sampled are the same species to 1 where none of the plants sampled are
the same species. The greater the index value, the higher the diversity in a given location.
Although many natural variables like lake size, depth, dissolved minerals, waitgy clar

mean temperature, etc. can affect diversity, in general, a more diverse lake indicates a
healthier ecosystem. Perhaps most importantly, plant communities with high diversity
also tend to benore resistantto invasion by exotic species.

Maximum depth of plants: This indicates the deepest point that vegetation was
sampled. In clear lakes, plants may be found at depths of over 20ft, while in stained or
turbid locations, they may only be found in a few feet of water. While some species can
tolerate vey low light conditions, others are only found near the surface. In general, the
diversity of the plant community decreases with increased depth.

Mean and median depth of plants: The mean depth of plants indicates the average
depth in the water columnhere plants were sampled. Because a few samples in deep
water can skew this data, median depth is also calculated. This tells us that half of the
plants sampled were in water shallower than this value, and half were in water deeper
than this value.

Number of sites sampled using rope/pole rakeThis indicates which rake type was
used to take a sampl&/e use &0ft pole rake and 85ft rope rake for sampling.

Average number of species per siteThis value is reported using four different
consideratns. 1)shallower than maximum depth of plantsindicates the average
number of plant species at all sites in the littoral zoneeggtative sites onlyndicate
the average number of plants at all sites where plants were foundtiv@) species
shallower than maximum depth of plantsand 4)native species at vegetative sites
only excludes exotic species from consideration.

Species richness:This value indicates the number of different plant species found in and
directly adjacent to (on the waterlinbelake. Species richness alone only counts those
plants found in the rake survey. The other two values include those seen at a sample
point during the survey but not found in the rake, and those that were only seen during
the initial boat survey or iet-point. Note: Per DNR protocol, filamentous algae,
freshwater sponges, aquatic moss and the aquatic liverworRiccia fluitansand
Ricciocarpus natansre excluded from these totals.

Average rake fullness: This value is the average rake fullness of all species in the rake
at all sites It only takes into account those sites with vegetation (THble




Relative frequency: Thi s val ue shows a speciesd frequ
ltisexpressd as a percentage, and the total of
to 100%. Organizing species from highest to lowest relative frequency value gives us an

idea of which species are most important within the macrophyte community @Jable

Relative frequency example:

Suppose that we sample 100 points and found 5 species of plants with the followifg
results:

Plant A was located at 70 sites. Its frequency of occurrence is thus 70/100 = 70%
Plant B was located at 50 sites. flesquency of occurrence is thus 50/100 = 50%

Plant C was located at 20 sites. Its frequency of occurrence is thus 20/100 = 20%
Plant D was located at 10 sites. Its frequency of occurrence is thus 10/100 = 10%

To calcul at e an i rrdquendy,dve diVide thepnanther efsifesal el at i
plant is sampled at by the total number of times all plants were sampled. In our example
that would be 150 samples (70+50+20+10).

Plant A = 70/150 = .4667 or 46.67%
Plant B = 50/150 = .3333 or 33.33%
Plant C= 20/150 = .1333 or 13.33%
Plant D = 10/150 = .0667 or 6.67%

This value tells us that 46.67% of all plants sampled were Plant A.

Floristic Quality Index (FQI): This index measures the impact of human development

on a | akeds aq uspetiesm thp indexateassignediatCeeffidiehtdof
Conservatism (C) which ranges frorlQ@. The higher the value assigned, the more likely

the plant is to be negatively impacted by human activities relating to water quality or

habitat modifications. Plasiwith low values are tolerant of human habitat modifications,

and they often exploit these changes to the point where they may crowd out other species.
The FQI is calculated by averaging the conservatism value for each native index species
found in thelake during the point intercept survey**, and multiplying it by the square root

of the total number of plant species (N) i
Statistically speaking, the higher the ind
comnunity is assumed to be. Nichols (1999) identified fourmgpons in Wisconsin:

Northern Lakes and Forests, Northern Central Hardwood Forests, Driftless Area and
Southeastern Wisconsin Till Plain. He recommended making comparisons of lakes within
ecorggi ons to determine the tar daniekagjoakaked s r el
in theNorthernLakes and-orests€Ecoregion(Table3).

** Species that were only recorded as visuals or during the boat survey, and species
found in the rake that are not included in the index are excluded from FQI analysis.



RESULTS:

Warm-water Full Point-intercept Macrophyte Survey:

Depth soundings takenlta me k agon L ak e 0 s retealednEextramely v ey
varied underwater topography with numerous flats, sadahelsunken islandsWith the
exception of $Baythernorth bags oMhegmanlake, and the finger bay
near the Namekagon River outlet, most shorelines dropped off rapidly froeisteor

over 15ft of watefFigure4) (Appendix I1).

Survey Sample Points ’t:-'r“ t7| |Lake Depth ’t;—g“ 17
Point-intercept Survey S S % Point-intercept Survey S
Namekagon Lake PR Namekagon Lake PR
Bayfield County, WI Bayfield County, Wi
August 23-25, 2016 Z I August 23-25, 2016

poeese

Depth in ft.
05- 55
¢ 56-11.0
e 11.1-220
® 22.1-350
® 35.1-50.0

« Sample Point

0 0.5 1 2 0 0.5 1 2

Miles S Miles S

Figure 4: Survey Sample Points and.ake Depth

Nutrientpoor sand and sandy mudkminated the majority of thigtoral lake bottom.

Most rock areas occurred around islgrmh sunken islandsor alongthe immediate
shoreline. Nutrient rick organic muck dominated Sugar Bay, the northwest bays of the
upper lake near the Jackson Lake Channel, the bay in lower lake near the Garden Lake
Channel, and nedhe river outle{Figure5). Collectively, we categorized thitoral

bottom as65.7% pure sand, 34.0%andy and organimuck,and 103% rock(Appendix

.

At the time of the survey, Secchi disc readings veeoeind/ft. Thisfair water clarity
produced a littoral zone that extended 1d0ft with the mean and median depths of
plantsbeing5.4ft and5.5ft respectively(Tablel). Plantcoverage was spotty with 387
out of 515 points (75.2%) havirad least somenacrophytepresen{Figure5) (Appendix

1.

po
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Figure 5. Bottom Substrate andLittoral Zone

Table 1: Aquatic Macrophyte P/l Survey Summary Statistics

NamekagonLake, Bayfield County
August 2325, 2016

Summary Statistics: 2016

Total number of points sampled 1,291
Total number of sites with vegetation 387
Total number of sites shallower than the maximum depth of plants 515
Frequency of occurrence at sigtgllower than maximum depth of plar 75.15
Simpson Diversity Index 0.90
Maximum depth of plants (ft) 110
Mean depth of plants (ft) 5.4
Median depth of plants (ft) 5.5
Average number of all species per site (shallower than max depth) 2.01
Average number of all species per site (vegetative sites only) 2.68
Average number of native species per site (shallower than max dept 2.01
Average number of native species per site (sites with native species 2.68
Species richness 48
Species richness (including visuals) 51
Species richness (including visuals and boat survey) 60
Mean total rake fullness (vegetative sites only) 1.73




Overall dversityin thelakewas highas our data producedsimpson Index value of @0.
Richness, however, was only moderate for such a large lake with 48 species found in the
rake. When including plants recorded as visuals or during the boat survey, this total
jumped to60 species growing in and immediately adjacent tddake

Localized richness was alswoderateas the measpeciesichnesssite was?2.68speciest
siteswith vegetation As no exotic species were fouimdthe rakeat any point, th mean
native species/site wadentical Overall, plant density wasoderately lowwith a mean
rake fullness ofl..73at sites with egetation (Figuré) (AppendixIV).

Figure 6: Native Species Richnessnd Total Rake Fullness

NamekagonLaked Blant Community:

The NamekagorLakeecosystenis home to a rich and diverse plant community that is
primarily a function of the local water depth and substrate. ddmemunity can be
subdivided into four distinct zones (emergent, floatewf, shallow submergent, and
deep submergent) with each zone having its own characteristic functithreslake
ecosystem.Depending on the local bottom type (sand, rdicky nutrient poorsandy
muck, orsoft nutrient rich organic muckboggy), these zones often had somewhat
different species present.

In shallow areas, beds of emergent plants prevent erosion by stabilizing the lakeshore,
break up wave action, provide a nurskmybaitfish and juvenile gamefish, offer shelter
for amphibians, and give waterfowl and predatory wading birds like herons a place to
hunt. These areas also provide important habitat for invertebrates like dragonflies and
mayflies.



